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and FD I ) for three traits (height, leaf area and specific leaf area). 
87
Each of these approaches entails a series of assumptions that have to be 88 carefully considered, because the election of the sampling strategy can have a great 89 influence on the resulting indicators of functional trait structure (Baraloto et al. 2010 ).
90
For instance, the approaches that use a single average trait value for each species in all 91 the sampling units assume that intraspecific variability in trait values play a minor role 92 compared to interspecific differences. Although this assumption might be appropriate 
127

MATERIAL AND METHODS
128
Study area
129
The study area is situated 20 km north of Madrid, in central Spain (40º 36' N 3º 
Vegetation and functional traits sampling
138
We selected a slope (average inclination 25%) that encompassed significant other. We surveyed these quadrats in the spring of 2013, categorizing the cover of the present species according to eight classes: (0) absent; (1) cover <1%; (2) 1% < cover ≤ 147 5%; (3) 5% < cover ≤ 12%; (4) 12% < cover ≤ 25%; (5) 25% < cover ≤ 50%; (6) 50%
148
< cover ≤ 75% and (7) cover >75%. Afterwards, we assigned to each species in each 149 quadrat the median value of its cover class. We found a total of 89 species in the 150 survey.
151
On each quadrat, we measured the traits of the most abundant species, ensuring 152 that they represented at least 90% of the cover of the quadrat. This included 51 153 different species (between 3 and 9 species per quadrat, with an average of 6.4). We 154 randomly selected 10 individuals of each of these species within each quadrat; in the 155 cases in which they were less than 10 individuals of a given species in one quadrat, we 156 selected the closest individuals outside the quadrat up to a distance of 0.5 m, always at 157 the same elevation of the quadrat. Although we did not specifically selected mature 158 individuals, the great cover of annual species in the sampled grasslands, and the time 159 of the year in which the sampling took place (late spring), practically ensured that all 160 the selected individuals were mature ones. In all, we measured the traits of for a total 161 of 2540 individuals. On each of those individuals we measured data on three of the 162 most commonly used functional traits, all of which were expected to vary across 163 gradients of productivity: plant height, leaf area (LA) and specific leaf area (SLA).
164
Plant height, expressed in cm, is defined as the distance between the highest 165 photosynthetic leaf and the plant's base (Cornelissen et al. 2003) . Height is an 166 important determinant of the competitive ability for light, and is influenced by 167 resource availability (Westoby et al. 2002) . LA, expressed in mm 
Functional trait structure calculations and simulations
The exhaustive nature of the strategy followed to collect functional traits 179 allowed us to have a very good characterization of the variability in trait values of the 180 different species across and within quadrats (Fig. 1A) (Fig. 1B) to a species j in quadrat i is:
where the sampling intensity (N) is the number of individuals chosen at random 233 among all the individuals of the species j sampled in the quadrat i (Fig. 1D ).
234
Therefore, the only difference between this approach and the one used to estimate (β 0 , β 1 and β 2 ). We considered that an approach adequately described the variation in 285 functional trait structure across the gradient if β I0 , β I1 and β I2 were within the 95% 286 confidence intervals of the β 0 , β 1 and β 2 calculated in its 1,000 resampling events.
287
RESULTS
288
Differences among species accounted for most of the variance in all the studied 289 traits, but there were important differences between traits in the proportion of variance 290 found at this level, which ranged between 70.7% for LA and 49.1% for Height (Table   291 1). Similarly, the different traits differed in the proportion of variance due to 292 differences between quadrats, with Height being the trait for which this level 293 displayed a bigger importance (35.3%). By contrast, differences among individuals 294 within plots accounted for a higher proportion of the variability of SLA than 295 differences along the gradient (Table 1) .
296
Question 1: Error and bias
297
The simulations revealed important differences between strategies in their power 298 to detect the functional trait structure of plant communities and its variability across 299 the studied slope (Table 2) . LOC consistently outperformed the other strategies, 300 regardless of the studied trait, and both for CWM and FD (Fig. 2) . For a similar 301 sampling intensity, LOC produced results with a much smaller error than GLO and improvements in its performance when sampling intensity increased, although these 304 increases varied between traits and indicators of functional trait structure (Fig. 3) (Fig. 2) .
318
Question 2: Patterns of variation across the topographical gradient
319
LOC was the method that most closely estimated the parameters of the models 320 for the variations in CWM I and FD I across the gradient for all the studied traits (Table   321 3). The regression parameters estimated with LOC were always similar to the true 322 parameters, and this similarity increased with sampling intensity (Table 3 ; Appendix 323 S2).
324
The patterns of CWM across the gradient were not satisfactorily described when 325 GLO was used. This was especially evident for LA, for which the GLO strategy failed 326 to detect any relationship between the position in the gradient and this trait, despite the 327 underlying pattern of increased CWM I across the gradient (Table 3 ; Appendix S2). In 328 contrast, the MAX strategy was able to detect such positive relationship (Table 3) . In 329 addition, both GLO and MAX detected poorly the patterns of FD I across the gradient. the LOC strategy, which considers both inter-and intra-specific variability, was 361 remarkably better than GLO and MAX, which only consider interspecific variability.
362
Notably, even in the case of LA, which presented the highest proportion of variability 363 due to interspecific differences, the LOC strategy was the only one that correctly 364 described the changes along the gradient ( of Nicolas Gross and one anonymous referee.
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The data used in this manuscript will be archived in figshare. Given that we are 485 currently preparing other manuscript using part of this data, we prefer to embargo 486 access to the data for a period of one year after publication. 
Fig. 1. (Colour online, B&W in print)
Illustration of the different sampling strategies considered in this paper. For any given species, in an ideal scenario (A), the traits of all (or many) individuals are measured in all the plots in which the species is present, and the everages of the individuals of each plot are used to calculate the functional trait structure indices (CWM I and FD I ; see main text). However, this strategy implies a great effort that is not feasible in most occasions. In this paper we compare three alternative strategies: the global mean strategy (GLO; B) ; the maximum abundance strategy (MAX; C); and the local mean strategy (LOC; D).
Fig. 2.
Relationship between the indicators of functional trait structure attained using the most intensive strategy (10 individuals per species and quadrat; CWM I and FD I ) and the indicators of functional trait structure obtained using the three studied sampling strategies (CWM S and FD S ). For each strategy, we show the results of 50 simulations for one of the simulated sampling intensities -5 individuals for species for GLO (255 individuals across the whole gradient) and MAX (255) and one individual per species and quadrat for LOC (257). The total number of individuals (in parentheses) is similar for the three strategies. Continuous black lines represent a linear regression fitted for each case, which considered all the simulations (1,000). Dotted lines indicate a ±10% level of accuracy, and the dashed line indicates a 1:1 relationship. No systematic departures from this line indicate no bias in the estimations of the corresponding functional trait structure parameter. 0  5  10  15  20  25  30  0  5  10  15  20  25  30  0  5  10  15  20  25  30  0  5  10  15  20  25  30  0  5  10  15  20  25  30  0  5  10  15  20  25  30  0  5  10  15  20  25  30  0  5  10  15  20  25  30  0  5  10  15  20  25  30  0  5  10  15  20  25 Error (%)
